Insulin partially reverses deficits in peripheral nerve blood flow and conduction in experimental diabetes.
Decreased nerve blood flow may be a pathogenetic factor in diabetic neuropathy. Previously it was shown that insulin treatment, commenced at the onset of streptozotocin-diabetes, prevents the development of a nerve blood flow deficit in the diabetic rat. The present study sought to determine the effect of short-term (one month) and acute (one hour) insulin reversal treatment on nerve blood flow deficits in streptozotocin-diabetes. Sciatic nerve blood flow was assessed using laser Doppler flowmetry. Treatment was initiated after one month of diabetes. One month of reversal insulin treatment ameliorated nerve laser Doppler flux (NDF) deficits; in untreated diabetic rats NDF was 51% of that in control animals (P < 0.01), in insulin-treated diabetic rats NDF was 85% of control values (P < 0.01 vs. untreated diabetic, P < 0.05 vs. control). In association with blood flow increases, we found a significant amelioration of motor (P < 0.05 vs. untreated diabetic) and sensory (P < 0.01 vs. untreated diabetic) nerve conduction velocities but not of exaggerated resistance to hypoxic conduction block. Insulin partially reversed hyperglycaemia and sciatic nerve polyol and sugar levels. In a second experiment, in rats with one month of diabetes, acute infusion of insulin led to a 47% (P < 0.001 vs. pre-insulin values) reduction of plasma glucose. This fall in plasma glucose was accompanied by a 38% (P < 0.05 vs. pre-insulin values) increase in NDF. Sensory nerve conduction velocity was marginally increased (6%, P < 0.05 vs. pre-insulin values) after insulin infusion, but motor conduction velocity was not. The data indicate that insulin can partially reverse deficits in nerve blood flow and conduction in diabetic rats.